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Abstract 
The IUTAM Symposium on Multiscale Problems in Stochastic Mechanics took place from June 25 to June 28 at Karlsruhe 
Institute of Technology, Germany. 35 participants gathered to discuss stochastic multiscale phenomena in continuum 
mechanics and dynamics. This Procedia IUTAM encompasses 23 contributions of the symposium. They range from 
identification problems to multiscale aspects in continuum mechanics, damage and fracture to multiscale problems in 
stochastic dynamics and stability. 
© 2012 The Authors. Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Karlsruhe Institute of 
Technology (KIT), Institute of the Engineering Mechanics 
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1. Scope of the Symposium 
In recent years, there has been a growing interest in multiscale phenomena in science and engineering. If 
uncertainties have to be taken into account on some of the scales, the problem of propagation of uncertainties 
through the scales has to be considered. Typical examples for such a situation are material heterogeneities on the 
microscale level, which may influence the macroscopic behaviour. As a consequence, a better understanding of 
fundamental mechanisms, for example failure due to fracture of heterogeneous materials has been achieved, 
leading to innovative, more robust and less conservative structural designs. 
During the last decade, new methods have been developed for data representation, order reduction, variational 
multiscale analysis and uncertainty quantification. Probabilistic methods for solids and structures have been 
established at a level where they can be applied to industrial size problems. However, the treatment of 
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uncertainties in problems with scale coupling is still a computational challenging task. Several techniques based 
on operator upscaling and stochastic variational multiscale methods are currently under development and have 
been applied for example to the analysis of heterogeneous materials and to the study of flow through porous 
media with first promising results. Further approaches that allow for a coupling of different sources of 
uncertainties, a detailed error analysis and a construction of adequate reduced order models are highly needed. 
 
From 1972, more than ten IUTAM symposia on various aspects of stochastic mechanics were organized. This 
IUTAM symposium aimed to bring a limited number of researchers into discussion on stochastic phenomena in 
multiscale modelling. 
 
The symposium covered the following topics: 
 
x Data acquisition and stochastic modelling 
x Order reduction 
x Stochastic boundary value problems 
x Stochastic variational multiscale methods 
x Uncertainty quantification 
 
2. Scientific Committee and Speakers 
The members of the scientific committee were: 
 
x J.-M. Bourinet, IFMA Clermont-Ferrand, France 
x L. Graham-Brady, John Hopkins University, USA 
x M. A. Gutiérrez, TU Delft, The Netherlands 
x E. Kreuzer, TU Hamburg, Germany (Representative of IUTAM) 
x A. Naess, NTNU Trondheim, Norway 
x C. Proppe, KIT Karlsruhe, Germany (Chairman) 
x P. D. Spanos, Rice University, Texas, USA 
x W. Q. Zhu, Zhejiang University, Hangzhou, China 
 
They contributed actively to the selection of the symposium speakers, the organization of the symposium and 
the review of the manuscripts for this special issue. The symposium was also supported by a local organizing 
committee.  
 
3. Short Summary of the Symposium 
The scientific committee selected presentations from 27 participants. They represented mathematicians, 
material scientists and engineers. The presentations addressed stochastic multiscale problems in continuum 
mechanics and multiscale problems in stochastic dynamics and stability. They covered the following scientific 
fields: 
 
x Identification 
x Stochastic Multiscale Methods in Continuum Mechanics 
x Stochastic Multiscale Modelling of Heterogeneous Materials 
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x Stochastic Multiscale Modelling for Damage and Fracture 
x Multiscale Modelling in Stochastic Dynamics and Control 
x Stability Problems in Multiscale Stochastic Dynamics 
 
In summary, a multidisciplinary approach to modelling of multiscale stochastic phenomena in continuum 
mechanics and in dynamics and a better understanding of these phenomena has been achieved. The importance of 
model order reduction has been highlighted.  
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